We report on the current status of the TUS space mission project: its goals and the progress achieved so far. The Fresnel mirrors design, performed checks and their production are discussed. Also we discuss our future plans including auxiliary analysis of the fluorescence light yield measured this year by LAPP (Annecy), JINR (Dubna) and LIP (Lisbon) MACFLY Collaboration.
The enigma of UHECRs, the controversy between AGASA 1 and HiRes, 2 sources of UHECRs, their energy spectrum and nature challenges new concepts of detectors able to collect high statistics of events with a good resolution of UHECRs key parameters like their energy and arrival direction. Detection from the space of fluorescence light produced by extensive air shower (EAS) is a promising possibility to be a new type of detection technique currently under investigations by EUSO, 3 AirWatch 4 and TUS/KLYPVE 5 Collaborations. The TUS detector is designed as a small prototype for the next generation KLYPVE detector. 6 The main goal of the TUS mission is the night sky background measurement and the proof of the detection from the space concept. Both TUS and KLYPVE use Fresnel mirrors focusing the UV light onto the focal surface designed as the grid of PMTs. For stable performance in conditions of variable light background and the outer space temperature the tube type with a multi-alkali cathode was chosen. The signal amplitude from every tube is recorded in time bins of 400 ns. These data are kept in the RAM memory and transferred to the TUS computer when the useful event is selected by the trigger system. The trigger criteria have several options for events of different origin. The trigger integration time will be controlled from the space mission center.
We performed a full MC of the simulation chain: UHECR primary interaction, EAS development, production of the fluorescent and Cherenkov light, atmosphere attenuation and the detector response in order to estimate the TUS detector performance and the trigger efficiency. The TUS detector will be efficient in recording EAS with zenith angles more than 60 • , developed to their maximum above the cloud cover in the energy region of above 10 20 eV. Therefore the TUS experiment together with the night sky background will detect a dozen of events per year with energies above 10 20 eV assuming the AGASA spectrum and 20% for the duty cycle. For better accuracy in the UHECR parameter measurements the two TUS detectors at the space platform were considered. The accommodation of 2 TUS detectors at space platform of the "RESURS O" type is approved.
The Fresnel type of TUS mirror-concentrator was suggested in Ref. 7 . The mirror will be transported as a package of 6 standard segments and will be assembled automatically. The diameter of each segment is 60 cm, its thickness in the transportation mode is ∼ 15 cm. The full area of the mirror is 1.4 m 2 . The focal distance of the mirror is 150 cm. The mirror segments itself are made of carbon plastic as replicas of the steel mold. The accuracy of production of the mold mirror ring profiles is responsible for the accuracy in focusing of the mirror. We choose the carbon plastic as a basic mirror material due to its high temperature stability. The first sample of the mirror segment produced by the Energia-JINR group of the collaboration is shown in Fig. 1 .
The mirror development from the transportation mode to the operating mode will be done by the mechanism via axles and cardan joints turns the segment package around the central part. After positioning in the common mirror plane every segment is fixed to the central segment and to the previous segment by the magnetic joints. The error in position of the segments in the plane is less than 0.5 mm (the angular error in focusing light due this error is ∼ 1 mrad). A production of the full scale TUS prototype for the ground tests is planned for the next year. Figure 2 displays the first prototype of the TUS mirror transportation/operation mechanism. The image of the EAS is detected by the photo receiver in the focal plane of the mirror. The photo receiver consists of 16 × 16 = 256 PMT pixels (Hama- matsu R1463, 13 mm diameter multi-alkali cathode). Each of 16 PMTs has a common voltage supply and are controlled by one DAQ unit. UV filter covering all pixels is transparent in wavelength range 250 − 410 nm. The multi-alkali cathode is chosen as a compromise between high sensitivity to fluorescent light in wavelength range 300 − 410 nm and stability of the cathode performance in a wide range of temperatures. 8 The photo receiver is supposed to operate in a wide range of background of the moon light backscattered by the atmosphere.
The first prototype of the TUS detector (Fig. 3) , comprising the photo receiver module of 4 × 4 PMT pixels in the focus of the spherical mirror of the area 0.3 m 2 , is under testing at the Puebla University (Mexico) mountain site, at the altitude of 4.5 km. The aim of the testing is determination of the absolute pixel signal in measurement of the known light intensity of stars and study of the signal to noise ratio. The transparency of the atmosphere at this site is high due to the altitude of 4.5 km and it is stable due to smaller aerosol contamination compared to the sea level.
The energy resolution of fluorescence detectors is heavily related to the uncertainties in the fluorescence production yield. Recently a collaboration between the JINR (Dubna, Russia) and LAPP (Annecy, France) scientific groups performed a measurement of the fluorescent light yield. This experiment named MACFLY exploited CERN 20 − 80 GeV electron beam. The data analysis is in progress.
